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1. Introduction

At the last TSG RAN WG2 #13 meeting, Samsung reintroduced the procedure for gated DPCCH transmission and there were some comments and questions. After in depth discussion Samsung was asked to provide performance benefits of Gated DPCCH transmission compared with other methods. Moreover, Nokia commented that Gated DPCCH transmission was more effective when applied to DCH associated with DSCH rather than with DCH only cases.

There were also questions that 

Q1. Gated DPCCH transmission on the uplink remained. Was this operation deleted in the last year?

Q2. How is the DSCH-associated Gated DPCCH transmission compared to the DCH/DCH gating?

Q3. Gated DPCCH transmission might not have any benefit in case DPDCH is transmitted at higher transmit power during gating.

Q4. Setting up a new link for each packet call by using RACH/FACH could have a better power saving effect than keeping the link of the channel and using gating during the reading time between packet calls.

2. Discussion 

A1. Is gating operation applied both in UL/DL, UL only or DL only? 

We proposed Gated DPCCH transmission for the following purposes;
· Terminal power saving

· Reducing interference in UL/DL

· Increasing capacity in UL/DL

Initially, we proposed gated DPCCH transmission to be operated on both uplink and downlink, as the benefits of this operation mentioned above are maximised with bi-directional mode (i.e. both UL and DL). However, there was one concern about the impact of discontinuous transmission of UE power that can be found in TDMA system or TDD system.  Taking this into consideration, we adopted a random gating pattern to minimise the impact mentioned above. Another way to solve the point was to adopt only DL gating mode that means UE does not switch off its transmission even though the UE is in gated mode. Hence so far, there are two Gated DPCCH transmission modes proposed: one for both UL and DL mode and the other for DL mode only.

A2. Gating effects in DCH vs. DCH/DSCH 

At the recent WG1 meetings, Nokia commented that Gated DPCCH transmission associated with DSCH has more benefits than DCH gating. We agree with this comment. 

Really, in aspect of radio resource management, gating of DCH with higher spreading factor (e.g. 256) associated with DSCH is more beneficial than DCH gating having various spreading factors especially in DL. 

As we expect that packet call using DSCH can maintain radio link longer than using DCH, the application of gating in DCH associated with DSCH gives clear benefits without consuming DL resources much. 

A3: Impact of increased power during gating.

Although signalling message can be transmitted on the DPDCH during Gated DPCCH transmission, power saving effects of Gated DPCCH transmission is still kept.

When signalling message is transmitted during gating, additional power (around 1 dB) is needed to compensate the degraded power control performance.  However the length of signalling message requiring additional power is only a few 10ms long, while the length of gated period is on the order of 10 seconds where transmission power is reduced significantly due to gating.

So overall power saving effect is almost unchanged in spite of a short-term increase in message power.

A4.  RACH/FACH mode vs. gated DPCCH transmission mode.

 A connection is released if there are no data to transmit for a time period longer than a predetermined threshold. RACH/FACH is used if a connection is released and the criterion for releasing a connection should be made by such factors as packet burstiness, signalling load for re-establishing a connection and delay characteristic. In other words, the proper criterion for releasing a connection for DCH or DSCH is up to the operator’s decision. In general, connection release time for DSCH could be much longer than that of DCH. Gated DPCCH transmission could be applied to the case of DSCH transmission. The object of gated DPCCH transmission is not making the connection release time longer. When the connection release time does not have to be short, gated DPCCH transmission can be applied during inter-packet arrival (reading time). Thus, it is not reasonable that gated DPCCH transmission (with DSCH) is compared with RACH/FACH in power saving aspect. Power saving comparison should be done between DSCH without gating and DSCH with gating. 

The DSCH connection can be sustained if the reading time is shorter than a predetermined time period (T2 in Figure below, e.g. few 10s of seconds or so) where web browsing is typical example. The connection release criterion for DSCH (T2) is much longer than the criterion for DCH (T1). Therefore, it is very clear that the gating technique is advantageous of power saving for DSCH connections.
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Figure: Connection release

3. Conclusion

We believe that Gated DPCCH transmission has beneficial features, while providing Web browsing service, such as battery power saving, uplink interference level reduction, and downlink utilisation enhancement. The referenced two contributions, [1] and [2], back up our conclusion.

So we propose gated DPCCH transmission scheme as a part of R00 terminal saving feature and continue related works in WG2.
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